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D R * 







Rz 




5-4 


3-F 


-CH=C(Me)2 


FA: 413 


5-5 


3-F 


-CH=CH(Me) 


FA: 399 


5-6 


3-F 


-CH=CHCN 


FA: 41 0 


5-7 


3-F 


-CH=CH-Ph 


ES+:461 


5-7 


3,5-diF 


-C(=CH2)-Me 




5-8 


3-F 


-CH=CH-iPr 


FA:427 


5-9 


3-F 


-CH=CHCH20Me 


ES+:429 


5-10 


3,5-diF 


-CH=CHEt 


ES+:431 


5-11 


3-F 


-CH=CHCH2N(Me)2 


ES+:442 


5-12 


3-F 


-CH=CH-cBu 


ES+:439 


5-13 


3,5-diF 


-CH=CH-cHex 


ES+:485 


5-14 


3-F 


-CH=CH-cPr 


FA:425 



#%#J 6 

M-y7itn-]-^zif,|f| tert _-/^ ;l , li33 g^^-t? i? 9 X2 n > 9 > Sift 3 0m 
4Mc. hM^^^-nftSt 4. 2 7ml^7jn£ . 5 b$ IB ft it L „ . al M <?> *i! M * «k 

vtSfoSWTkvg^^a g\ tRJS^ i>* x ;u x- -f- ;u L fc. *M \z 1M<?> Jg|fc*Siflt* 

p H He 3: <E> iT'^Xs y 1 f ^ 1 - t ;l Ttt fil L i*6Si v 7 ^ y ^ ic T L fco H 

2. 4-X 7 ;u * n -3-tr - >u fir if (#%$l 6-1) % 9 6 4 mg(95%)#fc. 
N 2 : 7 . 9 3 C l H . m) . 6 . 9 8 ( l H. 111). 6 . 7 4 ( 1 H. dd. J = 12Hz, 18Hz), 6.1M1H. dd. J = 1 Hz , 18H 
z), 5 . 6 8 ( 1 H. dd, J = 1 Hz . 1 2 H z) 

m n \z LT. 2-7 ;u *n-3-Xn >-!->( ^ t (# ^#IJ 6-2) * FN: 179 



3- [2- (1. 3-X t K a -2H-~* > X >f 5 X X- ^ -2- -f 'J J ?>)-3-(5-7 * tn 7 iz*)-3- 
t^f'n'DA j >f ;u ] -5 > x T >l f t H 3 0 0 mg4j«fcVr-feh>69/ti 1 ^ a" t? t h 7 t H n 7 
7 > Mm 1 Om 1 + lc . - 7 8 °C TX Ul^+h 'J^i,^^^>f L>yy7f>f h7t Fd 
■7 => >vg>*^|§T L x 1 5^^iS^ L f;. il * £S fn ^ ft > =e - **? u&mftLis =fc vffifcl* 

>) 77 X ;u 77 7 A ? n ~? b 7 => -7 i - \z X ft M L . * ( 2 : 1 ~ 1 : 2 ) >S ttS 

») . 2-(l, 3-X t K a-2H--<> X -f 5 XX-^-2--f 'J > ) -1- (3-7 itn7iz;i) 
-3 - [3 - V^f 'H7x^;H ypn-y-i.j-y'ty (#^$J 7-1) * 18 4 

rag (53%) f#7c, ES+: 445 

fBJtllc LT> 1 — {3— C2— (1, 3-X t K a-2H-^> X >f 5 X V — ^ - 2 - ) -3- (3-7 4, * 

u 7 x — ;u ) -3 - ir ^ V X n ; -f >i ] -5 > X >f >v } - 2 - 1 h' o ^ y 7' n t* i 7 4: f - h (# % 
0J7-2) ^f#/io E S+ : 4 5 9 



#%#IJ 8 

l-(J-7-bf 'l7i^4)-J-(J,5-y7 4t0 7i^i)-2-(l,J-yt FO-2H-^>X^ 

;7 l /-4-2M')f» ^o'0-l,Ht> 4.18 g^#t?It$^g^80 ml 4nc^JfeO. 57 
ml^#; * IciffiTit. 25%^<b** — @m>gv«5 ml£» L*<7>££m 1 M^fitKIt L 
. il§£ J± T ic T >g S £ LT4 c fc8r6k:3I«<7>Sir;d<*&3\ * ^ tc T it In] tE±i ft & 

x i# ^ n^wti/i ^^tRcw^ ^ uizxmmis & umm-t^ z t iz j= »> . a --fx* 

=E *r V > *ra#^»fc. 3<^^^#liHt!ii--5 3 i: * < DMSO 50 ml * k: igf!? 5 tt . mm* 
') <7 u 2.16 g^v^Tjngt. 4 MIStlJf L tz, IxffcmlzmA<vMftiMitT > ^ - ^ a 
?J<vgv«£}±§\ ^ ^ ^ $t 0 te ft L&^fiftlfcv ^ a £T 16**** =fc £ 

£ $t it % ^ 'j^r^^^^^a^K r 5 y 1 - ic t If fill -t s c t iz £ *) , m Wt ^ ^ - 

"4- > (l : 2)igft§&=k 0 H fe f£ ja # 2-{3-[S-(J,5-y7^to7iz;H-2-(M-y 
t K n-2H--^> X -i 5 >],-!- 4 ') > ) - 3 - * V 7'n m" j >i]v x — H}-2-Jr* V 

>i -r-b-x- h 2. 62 g(5 5%)%#fc. FA: 477 
##$|J 9 

f h ^ 7* ^ ;b T > t ^7 2^ 7 ^ V K?J{i: t 7- >- — ~f \k 2 4 g ^ # t? f h ^ t 

K a ~7 => > 2 5mL% T >i =f > # H ft T^S. 4C T 1 2 Iff Lt, 0 °C lc ft ^ L ^ . 3- [ 

2- (1 , l-i? t K n - 2H-^ > X >f 5 ^ »/ — ^ -2- -f 'J > ) -3- (3- 7 ^ * n 7 x =. ;u ) -3-* ^ 
V 7"nM- ; 4i]-<>X7^Tt: K 3 0 0 m g t i/ 7 x. — >l ( 2 , 2 . 2 - h ') 7 * t n i f ;i ) 7 t A 
~y i y Ir* > HI. 7g£#t? f h 7 t K n 7 7 > >gv£ 2 OniL^ T L fe. §fi?5^BIHf L 

fc. /xfCfi#i»* ^sa l. ^siR%*i5fe. as* fiftieth >> *y uizxmmte &vmm'&. 

fc^Sfy 'J7)y^^7A7P7h 777 1 - IC T ffi ftli i" § 3 b IC J: 9 . 

(1 :3)>gftg& X *) M&m^ 2-(l, 3-x* t H n-2H-^> X >f 5 5^/-^-2--f 'i 

-l-(J-74t07i-*)-3-{2-[(lZ)-3,3J-F ')7*tP7 , D7 , -l-I>-l-4i]7iz 

;H7n/o-U-y t>'^#/i, 201rag (57%) FA : 4 53 
[0019] 
1 0 

1- (3, 5-^ 7*tn7i-*)-2-(l, 3-^ t K n -2H--<> r >/— ^ -2- -f 'J ^> ) -3 

-[3-(t Hn^fy >f 7x^;b] 7'a ^* > - 1 , 3-x* ^ > 2. 1 1 g ^ # t? ^ 9 u a > ^ > 
J* 2 0 m dp \z, H mit^y JJy 13. 55g^^jnx. . 4. 5Bf MtJt*t L fc. -b 7 >f h ^> . jg«l<?>^x 

^ c fc^iat% ^ > - a^iex ^ ^ tc & *> l . 3- [3- (3, 5-^ 7 ^ *n 7 ^ ) -2- 

(1 , 3-^ t K n -2H-^> X -i 5 9" >/— -2- V ^> ) -3-^-^r V ~7u J 4 ti] > X T 7 ^ 
ft Ktl.lS g (5 2%) t#7^o FA: 405 

##0J 1 1 

2 - (2, 2-y > f 4 -1 , 3-y t '/ 7 > -1M * ) - 2- 7 i t o f If i ^ * >l 5. 4 6g^ t h 
7 t K n 7 7 > lOOmllcvg^L. 0°ClC/^iP Lf-^. 1N/J<^fbx h 'J ^ AtK^>*40. 8ral^v0 

o< niifc, ifiic#iaL, $ «b ic nut mmn t ^. ^ h => t h c 7 7 >*e*Lfc^ 

x ^3t* 0°C iC/^iP L . PH3-41C % £ *T'ftt§ 1* o < *) 1Wz_ tz« 'J x. ^ ^ i. - t ^ T'tt ft 
L . Eft if + h 'i ^ A icT^lffc =fc vagal L . TolT-30^^i- S 3 iz J: *J . 3- (2, 2-^ > 
^ ^ - l, l-i? Jr* V 7 >-4--f >i ) -2-7 ;u ^-a ^M^m (###J l l-l) 4. 6 6g (9 5%) ~kUtz. 
FN: 239 

[Bj+ilc LTiE tc^ $ tis fb^-i^^Mit L feo ftfc. ##fJ 1 1-6*^ 1 1-1 l<7>ft^^tt 

. nm-t ^yt^^'\±^mn^m^xmm.Lrz. 

# % 0 J 1 2 

l-[3-(7na ^;i)7i^i]-2-(J,5-y7;itn7i^i)-2-(l,2-y t H n -2H-^ 
> X >f 5 ? >/- ^ -2- 4 ') T > ) 7° a ^> -1 , 3-^* * > 1 00 mg * # t? DMS0)gi« 2 ml * lc 

* >) *7 u 35 mg^v^Tjrm. IfiTlcT^ 2 B^H^Lfc. ixl^^lciia^tafn^fbT > t 



It . £ i: 81 rS * 7 ')*yi*7A?o7h r 7 -7 ^-tcxIIML. ifS£x^^--~^+>- 

> (i:2)}g£B§&=k "9 Hfett^^H mg*#fc. 3 ft % Yt4c T '>M<?> gf g£x >l * ^ 

> (1:3) tTJfgSfk^-es C fc»c«J: ») . Hfe^SS^>3-[3-(3. 5-^7 ^ ^-n 7 1 — ^)-2-( 
1 , 3 - 7* t H n - 2 H- -< 7 X A 5 ^ V* — H - 2 - A ') f>)-3-t^ V 7"o n* j ^ ] > y ^ 7 -b 

■x- h (#%0O 12-1) 68 mg (64%) * # . FA: 449 

[BjtllC LT3-[2-(l, 3-7 t K n-2H--^> X >f 5 7 7- ;U -2--f '4 -7*7) -3- (3-7 * o 7 
x — iU)-3-^-df V 7*n -"C ; >f iU] -<> 7' >i T-feT 1 - h (#%$J 12-2) FA: 431 

# % m 1 3 

3-{3-t3-(3, 5-7* 7itD7iz*)-2-(i, 3-7* t K n-2H--~*-> XA 5 7 7-^-2--f '4 
■f*> ) -3-^-^r 7 7 a ^ J A >i] 7 ac - >v } T ? M ^ $ x >i 1.2 g * # t? THF^gift 2 5 ml* 
T ;U xf > t!7*7M^T-78°C *T-^£|J L . l.OM yM'^f ^7^ eh*'4h*-Tol}g 
i*5.5 ml*-& * KiST^ 0°C lc T#J 2 ratft# L fc. 8°C * T-^fil L la] M <?> ffi 7U IU 

x />M<t> > 77 ; - ;u V fit $JI * * ^ /m t T£ I*- fc^ig^* 3® * <o @^ x ji t t t icift 

v# l is l mm co ft mm ft iz & *> m^nrz^mm^^m l . mtkgmv 7 7 u tc 

t ic =fc v . S|if^-^^*> (1 : 1) M\£W> =k *) HfefEiS#<7> 1- (3, 5-7* 7 ;U :j- a 7 x ^ 
>l ) -2- (1, 3-7* t H n - 2H--0 7M 3 /'/-*-2-4 t*> ) - 3- [3 - (3-fc K n ^ 7 7 n 7-1 
-i>-l-^H7i^^] 7'n A->-i,3-y-t>' 0. 58 g (53%) * f# 7x . FA: 433 

###J 1 4 

3 - 3 — K £S# Ifc 7 . 4 4 sJol^T VJ^|xf ^3,! m 1 * a" t? 7 -b h — h '4 >l MW. 5 0 m 
1 + ic , BfBfc^ 7 7* *7 A 104 mgfc J: V h 'Jif i75>5 m 1 * HK/Tv^^n ^ . cf 100*C T 
icTiH 12^^^jn^i$ Mfz, Wttfi'&, jlM7)>77 ;-ifej:VSiif iT'titL^^bW 

i: IC J: 0 x 6 fe*SH7)3- (3-x h >• -3-^^r 7 7 a 7-l-x> A >i ) ^S#«t5.82 g (8 
8%)%#fc. FA: 221 

##<W 1 5 

l-(3-7nt7iz;i,)-2,2-y' if ^-1,3-y t^^^ lg% ^ h ^ t h* n 7 7 >>gi*18m 
Uc>§^ L . -7 8°C ic^iP L fc^. n-7*f ;u * *y u 1 . 5 7M^ ^ ^ > SJr 2. 3 5m 1 * 1 Bf R ^tt 
TiTLfc. SST*StT^x 5 <b ic 307>tS^ L fc. -7 8°C tc T 4^ H # 7 * ®fj M^jn z_ tz '& . 
ifilc^SLt. M1t~r y t — 7 A7K>gi^* JxJfcfisUcai" ^ n a * >i u > 5^ ; - ;u (5:i) 
T l O0ttti4 L . 1ffll4B*a^-4- h '4 -7AlcT^tffcJ: Vllts £ C 7c ^rS * >* '4 ^7 r >l 
7>^A7u^h r 9 7 ^-(-N^-^>:iixf ;^i:i)icTlfiL, 3 - ( 2 . 2 - ^ > ^ - 1 . 3 
-7 ^-^-^7 -4-^ ^ ) £S#Hr 5 5 0mj (6 3%)*#/co FA: 23 7 

[ 0 0 2 0 ] 
#%#IJ 1 6 

(-)-3-(l,2-y7Fo^yif'H-27itPtlfl x ^ ^ 5.71g*2-2-7>h^r7 
7 n ^ > ■ 3 0ml ICS » L . p- h ^ x > 7 ;u * 7 Wc— TRfa 4 7 6 m g * T^n x T 3 0 ^tfitj^ L fx 
o Mlnit#74<*7]nx77^. Ilif 'i-Z-i&m L . *aiS*tafo^j^7KT-^fei#. fit Wt+ h '4 
^ A k: T IK j» 4? «k JJ8f^ . ^ c tz 81 St * 7 '4 77 77b ^7 9 u ? a v h r 9 7 -f - ( ^ ^- 
> :Stx ^ ;u =1 0 : 1) T*f SSI L . (-) -3- (2 , 2-7' > f ^ -1 , 3-7' ir * 7 => > -4- -f ^ ) -2-7 >i 
tn$,|f| x^ >i (#%#J 16-1) 5. 4 6 g (81%) *#7xo FA: 269 

# % #0 1 7 

3-7n ^e-2-7 ;u ^-n^S#St x^ ^ 12. 7 6 g * To 1 Mm 5 OmHc L . h '4 7'f ;u (tT — 



>i ) 7x X 1 5. 8m k h 'J X(y*^>y* 'J T>74:h>)y^7y^^236mgfc=):y f V -t e r i-~f 

# >i * ^ 7 > 1 0 w t %^ ^ > >g ift 1 • 2 5m 1 ^ MBiX^fln L . t ^ =f>f IMTlfilcT 1 3 fff 
Wtlfc}$ L fc. x ^ x- -T- ;u 3 0 0 mlTfiffR^. 7 -v fb^7 -J 7 u 2 5 g 4: ffi §U * 5 m 1 ^ flu £ T 3 

^A^a^h -f — (^^^>:RBtx^-^=4 0:i)lCTltSllL. 2-7 ^ ^- n - 3- tf — ^ 

$Ifi x^ (##iW17-l) 10. 3g (97%) 

[BJtitc L THE 2 tis fb^-^^Mii L fco 

# # 0J 1 8 

AD-m i x (9 7 4. 3 g ^ t e r t - ^ 5^ J - >l 2 6 5 ml If M * 2 6 5 m 1 <r> & tc fin £ . ^SICT30 

# fc* 1+ T ig fB L o OtnctfJiU L fc^. 2-7 ir n -3-tf - ^ flfi x ;H 0. U^lWz. 
3. 5Eff ratft^ L fzo ffifillfc-J- h V 7 A 79. 6g^r^n^.^fiT3 0y>tS:Jt L S^x^^Tte 

aiLfc. 'frffiiiB^iaft^fi*-?^^ l . eft it ^-h 7 aic-tie***? j= vmm'&. &ctzn 

x t )#Y>i*j 1 7U9wh ^-(^^^>:ifxf ^=i:2)tfllL, (-) - 3- ( 

1,2- ^ t Ka^^x^;U)-2-7;U^-n $lfi x ;u (##0J 18-1) 5 . 7 1 g ( 4 7%) % » tz . 



[^4 ] 






R 


R 1 


R" 


v/J IJZ. lIH. 


11-2 


H 


2-F 


5- vinyl 


FN:165 


11-3 


H 


2-F 


3-\/in\/l 

w v 1 1 1 y i 


FN-1RR 


11-4 


H 


4-F 


3-vin\/l 

vJ v 1 1 i y i 


FNMfiS i 

111, 1 vIO 


11-5 


H 


3-F 


S-\/in\/l 

yj VII lyi 




11-6 


H 


2-Me 


3-{(2,2-diMe)-1 ,3-dioxoran-4-yl} 


ES-:235 


11-7 


H 


H 


3-{(2,2-diMe)-1 ,3-dioxoran-4-yl} 


ES-:221 

[a] D -46.2° (c 0.260 EtOH) 


11-8 


H 


H 


3-{(2,2-diMe)-1 ,3-dioxoran-4-yl} 


ES-:221 

[a] D +46.0° (c 0.260 EtOH) 


11-9 


H 


2-F 


3-{(2,2-diMe)-1 ,3-dioxoran-4-yl} 


FN:239 


11-10 


H 


4-F 


3-{(2,2-diMe)-1 ,3-dioxoran-4-yl} 


FA:241 


11-11 


H 


H 


3 — c=<j 

M 


FN:173 




Ft 

L-l 




o-\^,t-ciiiviej- 1 ,o-uiuxora.n- £ i-yi/ 


CI- OC/I 


16-3 


Me 


H 


3-{(2,2-diMe)-1,3-dioxoran-4-yl} 


FA: 237 


16-4 


Me 


H 


3-{(2,2-diMe)-1,3-dioxoran-4-yl} 


FA: 237 


16-5 


Et 


2-F 


3-{(2,2-diMe)-1,3-dioxoran-4-yl} 


FA: 269 


16-6 


Et 


4-F 


3-{(2,2-diMe)-1,3-dioxoran-4-yl} 


FA:269 


17-1 


Et 


2-F 


3 -vinyl 


El:194 


17-2 


Et 


4-F 


S-v/invl 

vi 1 1 y i 




17-3 


Et 


3-F 


5-vinyl 


El:194 


17-4 


Et 


2-Me 


3-vinyl 


N2:7.18-7.70(3H, m), 7.01 (1H, dd, 
J=11Hz, 17Hz), 5.59(1 H, dd, J=1Hz, 
17Hz), 5.35(1H, dd, J=1Hz, 11Hz), 
4.36(2H, q, J=7Hz), 2.51 (3H, s), 
\ .o9[on, I, J=/nZ) 


18-1 


Et 


2-F 


3-(1,2-diOH-Et)- 


FA:229 


18-2 


Et 


2-Me 


3-(1,2-diOH-Et)- 


N2*7 19-7 65f^H m\ 5 OQM H 
4.33(2H, q, J=7Hz), 3.45-3.71 (4H, m), 
2.42(3H, s), 1.37(3H, t, J=7Hz) 


18-3 


Me 


H 


3-(1 ,2-diOH-Et)- 


N2:7.95-8.05(2H, m), 7.41-7.60(2H, m), 
4.89(1 H, m), 3.92(3H, s), 3.62-3.84(2H, 
m), 2.87(1 H, d, J=3Hz), 2.29(1 H, m) 


18-4 


Me 


H 


3-(1 ,2-diOH-Et)- 


N2:7.95-8.05(2H, m), 7.42-7.61 (2H, m), 
4.89(1 H, m), 3.92(3H, s), 3.62-3.84(2H, 
m), 2.83(1 H, d, J=3Hz), 2.25(1 H, m) 


18-5 


Et 


4-F 


3-(1 ,2-diOH-Et)- 


FA:229 



[ 0 0 2 1 ] 



mmm i 

( 1 ) * if - ji ? a 7 -i K 0 . 8 0 ml,^> 7h ')7>/-;H.31 g <D vg \z i? ? u a > 9 y 
5 ml^^nx. . m 9 a >; k ftM^^HM L fc. l^v^T . (-) -3- (2, 2-^* > ^ ^ -1- 3-^ * V 
7 >-4--f 96 g%#t?^ ^ a n > 9 > 'g* 9 Oral ^ tc , JiIfiTPM L TzMW^ 

(2) 2- (1 . 3->' t H o -2H-^> X -f ^ f >/- ;u -2- -f ^> )-l-(2-7ito7i^4)i? 
; > 9 3 3 rag is J: V h ^ * ji t ^ > 1 . 2 8 m 1 £ # t? S>* r 7 -f a m m. 1 Om 1 + k: . 7 0 °C T . ^ 
r^^AH ml lc-;g^ L (1) T# <b tlfeit ^ a 'J H itUm^WiT L tz 0 l^v^T. 100°C^ 

y^*7A?P?h 777 ^-i:TftlL^^^>-Siif a ( 6 : 1 ) iii «k 9 x (-) 



-2-(l. 3-v t K o-2H--^> X -i 5 X •/— ;U-2-^f M -1- [3- (2. 2-^ > 3-^ * 

V ^ > • - 4- -f ^ ) 7 i x. ji] -3- (3-7 ;u ir a 7 x x ^ ) 7 n 3-^' (HSfefll 1-1) * 

1.6 8 g (100%) mtz* 

[315] 






a mow&B 


R4 


Hal 


m 


n 




1-1 


3-F 







0 


0 


ES+: 459 


1-2 


3-F 


2-F 




1 


0 


FA:477 


1-3 


3-CN 


2-F 






0 


FA:484 


1-4 


2-Me 


2-F 






0 




1-5 


3-Me 


2-F 






0 


FA:473 


1-6 


2-CI 


2-F 






0 


ES+ :493 


1-7 


2-F 


2-F 






0 


FA:477 


1-8 




2-F 






0 


FA:459 


1-9 


3-CI 


2-F 






0 




1-10 


3-F 






0 


0 


ratm-r 


1-11 


3-F 


4-F 






0 




1-12 


3-F 


2-Me 






0 




1-13 


3-F 


2-F 


5*-F 




1 




1-14 


3-MeO 


2-F 






0 




1-15 


3,5-diF 


4-F 






0 




1-16 


2-CI 


4-F 






0 





N-> ^ t >i * >-N-^-^r>- K 72 mg ^ a" t? THF (12 m 1 ) - #g «l * (3 ml)>g^ + lc. 0. 0 8M 
WWt<k*z> 5 7 U-[-~f 9 J — >i mfeO. 5 ml*? «k Vl-(3. 5-X 7 ;b * n 7 x x. ;i, ) -2- ( 1 , 3- 
i? t K n -2H--<> X ^9" ;u -2- >f 'J ^> ) -3- (3-tf ~ >i 7 x x. ;u ) 7 a ;\*> -1 , 3-^ 
0.82 g*KBiX^/in^. IfiTtTi 2 BfWK# 2 -frfc. SJt*i*%#3 1/4* * T°mM L 
. iia^ffiHt^Xh 'i 7 ^tK>SS^)±§\ Bf St ^ * ^ & HI tt Hi Lfc. #<b*ifc*f»JB% 

n7h 77 7 hlcJ; ►) , 9x2Ufr>lU*9)— >l ( 8 0 : l ) >S t±5 BP Jc 9 

i£ff fe*SH<7> l- (3, 5-^ 7 ;b ^- a 7 x x ;b ) - 2- (l, 3-^ t K n-2H-^> X 5 X X- ^ - 2- 
-i ^> ) -3- [3- (l- 2-^ t K n y i f i ) 7 x x ;u] 7-0^0-1, 3-^ (HJIE4W 2-1 

) 0. 83 g (6 9%) tifc. 



im 6 ] 










R4 


Hal 


m 


n 




2-1 


3,5-diF-Ph 


3 


— 


— 


0 


0 


FA: 437 


2-2 


3-F-5-CF3-Ph 


3 


— 


— 


0 


0 


FA: 487 


2-3 


3-CI-5-F-Ph 


3 


— 


— 


0 


0 


FA: 453 


2-4 


3,4,5-triF-Ph 


3 
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7'>)-l-[3-(1.2-^t h'Bifylf *)7ii*]-3-(J-7^tB7ii^)-/D^O-l,3- 

x**>0.35 g*^fln&. SS~RcT#912B$IWtRJt Lfc„ /xJ£i* lc t4J«<7) ^ {t~r > t - X u 

CfJII^y ') ii Y >l ii => U 5 n 7 V 7 => 7 a — & Z b\Z £ *) , 9 n n * >l U 

-*9J—>i (50 : 1) tgtfJgB «k 9 0. 3 g<?)ftfe%ja#%#fc. 3 ti^SS^x * ^ 1 5 ml 4> fctg 

• t^Ctlci afeJfgffi<^2-{3-[2-(l. 3-X t K n-2H--<> X -f 5 X X-4. -2- 

■i l )T>)-J-(3-7 4to7i^*)-3-t J rV7 , o^ J >f ;u] 7 x — >l } Kn^yif 

»Ki'>f^75 ;)7tf-h J^@£^0. 2 g (4 4%) FA: 5 04 

HSfefll 9 

1- [{3- [2- (1, 3-^ t H a -2H--0 X 5 X X- ^ -2- 4 ') ^ > ) -3- (3-7 itn7iz<i 
)-2-t i fV7'n^ 7 >f ;U ] 7izi} ( t h'n^y) * =f- >\,] - h' n ^ y 7' n ^ A Ttf 
— h 104 mg^#t?-^ h 7 t F a 7 7 >S'«ll)iol, > 57 ; _ ^ >g^2ral # k: , 1. 0 Mtf> * SHfc * 
h '4 7^0. 6 2ml % fin*.. ltiftm\3kft L 7c . 31 M <?> fn f b t > =e u^Mmte £ umU 

'ix-mm, Lm^mm-? x^> oaictsul/;. jBJSS^.^tfc^ts* 

x '4 *yi*7A 9 a v h r 7 7 >f - tc T II SU t , ^ 3- > - S Ifc x ;i, ( 1 : 1 — i : 3 ) ft 
J= ^> , 2-(l, 3-^ t K a-2H--<> X -f 5 XX-;U-2--f ') •r ? >)-l-(3-7 ito7izi) 
-3 - [3-(l, 2. 3-h '4 t Fn^y7*f iH7iz^]7 , n/0-lJ-y t> (HB(6iW9-l) ^35 

mg (3 7%) m tz o 

HSSifJ9-5 2 — C 1 . 3-X t H n-2H--<> X A 5 XV- -2- -f '4 ^>)-l-(3-7 ;u ir a 7 ^ ^ 
ti ) -3- [3- ( t h'n^y > ^ ;u ) 7 x. — ^] X a 3-V > 

FA: 389 

^SlEfJ 9-6 1- (3, 5->* 7 ;u ^ a 7 x - ^ ) -2- (1 , 3->* e K n -2H-^ > X -f 5 X X- ;b-2--f 



'j f > ) - 3- [3 - ( h F o ^ y > f 4 ) 7 i _ * ] 7' d > - i , 2-y t > FA: 4 07 
[ft 1 3 ] 



M 






A JgCDS&S 


B3g 


R2 


X 




9-1 


3-F 


phenylene-1, 3-diyl 


-OH 


-CH(OH)CH(Me)- 


ES+:463 


9-2 


3,5-diF 


phenylene-1 ,3-diyl 


H 


bond 


FA: 407 


9-3 


3,5-diF 


thiophen-2,5-diyl 


-OH 


-CH2- 


FA: 443 


9-4 


3,5-diF 


phenylene-1 ,3-diyl 


-OH 


-CH(HOCO)- 


FA: 481 



[ 0 0 2 7 ] 

mum i o 

2-(l. 3-^ t K n-2H--^> X A 5 7'/-*-2H ') T > ) -l-{3- [2- (1 , l-i? t K o ^ y i 
^ ^ ) -1 . 3-^ V 7 > -4- >i] ~7 — >i] -i- [1--7 >i ir a v x — ji) T'a^o-i, 3->? ;j- 

> 0. 25 g^#t?THF-> ? ) - ^ ^Ktg* (1 : 1 : 1) 3 ml^lc. ^c^TlcTla h ") 

* n Tttaa lm*5W^ x* y^AicTidfc^viit, ft & *a # * >u 5 ^ * p H i# 

3 *i * f b > U > 5 m 1 }g ft? £ H± . t ^ * ') > 6 0 ix 1 s Bf & 0 . 3 m 1 )W iX ^ 
*jn&* ifc^TlcT h M T-b h * i> 7k*fL« 7 i?IX h ') 7z^0. 22 gfc^fln L . *330^WSS 

7* > 7 AlCTl£jt*4J «fc VfiSiS i±fco C fc^lS* x V 77 r^U 77 ^ A ? n v h ^ 5 7 
-lcT^Wi"-5 c t lc «fc 9 . ft & at ;u vg ft 55 «k 0 itfef£"/Sfr<^ 2- (1 - 3-x* t H n-2H-^ 

> X >f 5 *? >v -I- A M f>)-l-(S-7ito7iz4)-J-(3-[2-(ti* 'J > -4- -f ^ > 
f 'K-lJ-yt d fV7>-|-4*]7iz^}7DM->-l 1 3-y t> 0. 16 g (6 0%)%ff fc. 
FA: 530 

1 1 

2-7* a t tf 'J >> > 0. 33mL^ ^h^tKn7^> SmUcigft? L . -78°C tctf*£P L n- 
7^;b'J^7A 2. 2mL£fln£ . [b] fi J£ T* 3 0 L . : 2-y t F n-2 

H--<> X -f 5 5^ »/— ^ - 2- A l Jf>)-3-(3-7itn7izi)-3-t^';7'nA , j ;i, ] ~? 

>X7ift F^t h 7 t h* n 7 7 > 1 OraLlc >gfi? L M Wi lz - 7 8 °C T'fti^. * o < *) M 

h 'J 7 2a tc T ffi i* ^ -a m ~t Z> 3 h c fc^lrS* ^ ^ya7A?n7F 7=> 7 a - ( 
^ n a * ^ A : > ; - >v =1 00 : 0^ h 90 : 1 0) Tit ft^ L fc. f# h nfc#«felll#% . 4N-HC I 
/EtOAC (0. 2mL) Tia^-tS - lc «k *) . 2-(l. 3-^ t K n-2H--^> X >f 5 5^ < /-^-2-'f 
'J ^> ) -1- (3-7 )i irxi-y 3L — >i) -3- {3- [t K n i, ( f 'J i? is -I- A, >i ) >f i]7ic^J 

7-nn->-i,3-y't>I|fi 151mg (42%) (Hffli<Wll-l)%#fc. FA: 466 

[B]tilc L T 2- (1 , 3-x t H a-2H — X >f 5 5^ > /-^-2--f 'J t>)-1-(3-7 4 to 7 i 
— ^ ) -3- {3- [t K d ^ry (1- > ^ ^ -1H- -f 5 ? — >v-l- A >v) } * Ji] 7 x. — ji } 7 a 
1, 3-^ (HSfeWl 1-2) FA: 469 

^]5fe#J 1 2 

1- [3- ( ? n a if)L)7izi]-3-(3,i-y7i4'0 7iz4)-2-(i,3-yt H n -2H-^ 

> X A 5 y >/- ^ -2- -f ^> iT-n^o-U-y't^ 10 0 rag^fe # t? DMSOSJk 2 oil^lcSi 



X'4 7A35 mg^r^Tjtm. MU T lc T ft 2 B WRff L . /x J£ ic 51 S <?> & fa J^fbT > ^ 
-^A^gft^ftf^ ft I* x * 4, t- R IhI tt ffi LM*fift&v x^7 t7 a k: Tie j» 4? «k vll 

> (i:2)igtii^=k *> Hfett^^90 mg*#fc. 3 ii^ MYtlc X 'J?&<n mm*. * >i * *f 

> (i:3) icTJfgSfb^"** C i: Jc«k ») . Hfe*gS<^3-[3-(3. 5-^7 ^ ^-n 7 i — ^)-2-( 
l, 3-7 t H n-2H-^> X A 5 XX — >i -I- A ') ^y)-l-ir* 7 7 a ) A >i ] ^ y i? >i t *l 
"t— Y 68 mg (64%) -&%fz» FA: 44 9 

[ 0 0 2 8 ] 
HJfe0J 1 3 

1- (3, 5-^ 7itn7iz)i)-2-(|, 3-^ t K n -2H--< 7 X ^ ; 7 X- ^ -2- -f 'J -x ? > ) -3 
-[S-(U-y t Ho^yif i)7i-iH^o^o-l,3-y t>t^7i^77 a: CHIRALCE 

l od-h (iSp a n ^. 5M -h >i it^Tm^x^^n) . mmm:^*if j -^y.i^m^-z 

-mm\Z =k oT^SiJL/--o fiMf Bf Pel i: LT (+)-l-(3. 5-^7 4*n7xx,u)-2 

- (1 , 3-x t K o-2H-^> X A 5 7'/-4-2-4 V f > ) -3- [3- ( 1 , 2-7 e Ha^yif 4)7 
x-ju] yoM'>-i,s-yt> (H«J 13-1) FA: 4 3 7 ^f#7co ft J# iff IB ^ftv^'|4# 

i: L T (-) - 1 - ( 3 , 5 - 7 7 >i ir a 7 x x ,u ) - 2 - ( 1 , 3 - 7 t H a - 2 H- -<> X >f 5 X X - >l - 2 - A 
') ^>) -3- [3- (1, 2-7 £ h'o^yxf ;b)7i^;H7-p^>-U-yt> (H fi£ #J 1 3 - 2 ) * 
f#7Co FA: 4 3 7- Ni: 3. 2 1-3. 3 2 (2H, m) . 4. 4 0 - 4. 4 4 ( 1 H, m) . 4. 71 (1H. t. J = 6). 5 . 17 ( 1 H 
, d, J=4 ). 6. 87-6. 95 (3H, m) . 7. 0 6 - 7. 2 2 ( 3 H, ra) , 7. 2 8 - 7. 3 2 ( 3 H, m) . 7. 7 2-7. 7 5 (2H- m 
) . 13.11 (2H, s) . rap : 1 8 9 - 1 9 0 *C 
mUmn-l [a ] d +21. 3' (c 0. 3 5 0 Me OH) 
HM13-2 ia ] d -21. 2° (c 0. 3 6 7 Me OH) 

mum 1 4 

1- [3-(2-T 7 H H o^f-y x ;u ) 7 x x ,b] -3 - (3, 5-7 7 ^ ^ n 7 x — ^)-2-(l. 3- 

7 t K n -2H-^ > X >f 5 X X- ^ -2- -4 M ) 7 a ^ y -\ , 3-7* ir 7 5 6 8mg t 1 0%^° 7 7 7 

yAh^m&mmt. yxf *x-f itiiDi/:t, l/co *ig ^t-e 

fffeH#<7>l-[3-(2-T5 ; Kn^7x^7)7xx,i.]-3-(3,5-7 7;l.^n7xx,i.) 

-2- (1. 3-7 n K a -2H--^> X >f 5 X X- ^ -2- -f >; ^> ) 7 a 3-^ (Hifetffl 14-1 

) 2 5 Omg (4 7%) *Utz, FA: 43 6 

lejtiic LT2-(1, 3-^ t K o-2H-^> X -f 5 ?*'/-*-2-4 '4 ^> ) -1- [3- (2-x ^ >l -1 , 3 
t i fV7>-l-^H7i^*]-J-(J-7ito7i^4)7 , DA'>-i l 3->* ^- > (HJjEfJ 1 

4-2)^#fcc FA: 459 
^]5fe#J 1 5 

1- [3 -(2-75 y-l-fc Fnifyif j|,)7iii]-3-(J,5-5>7A,tn7ii<i,)-2-(l,3- 
! J t H a -2H — * > X >f 5 X X- ^ -2- A '4 ^> ) 7 a -\ , 3-X f > 1 3 7mg ^ tf '4 ^ > 1 OraL 
lc>g»L. *^TM7kftS^35rag^4]nx.^o §MT2. 5^WKJf L fc^. Jxl^^lc jf«^j^ 

^tK*-4- h ') 7 A7kvg^V±iX ^ 4 Tttffi LI*Ki4- h -4 7 AlCT^^fc «fc V 

^ M x 4C/i^-2^y 0 7)y47)7A?DVh 77 7 ^-icTffiL, ? n a * 4 U - 

> y ; (3 0 : 1) ^gajgP«k 1 gfe%S#:wN-(2-{3-[3-(2, 5-y 7 a tn 7 izi)-2-(l, 
3-^ t K a -2H-^ > X A ^ X X— ^ -2--f '4 ^> ) -3-^-^f 7 7 a ^ ; A >v] 7 x — >i] -2-t 
Hndfyif ;H7-bhT5 K (HftWlli-1) tifc. 120 mg (80%) FA: 478 

im « ic l t m r <?> it^m % m tz . 

^]5SfJl5-2 2 — {3— C2— (1, 3-X t K a-2H--^> X A 5 XX-^-2-^ '4 ^>)-3-(3-7 ;u ^ 

a 7 x x. ;U ) - 3 - ^- ^ v 7 n ; -f^]7xx;U}-2-t K n ^ y I f i ^^4^7 — v-K^ — h 

FA: 49 1 

HfiSfJ15-3 l-{3-[2-(l. 3-X t K n-2H--<> X >f 5 XX-^-2-^ M ^>)-3-(3-7 4 ^ 
a7 x x >i ) - 3 - ir ^ 7 7 a > <« ; -f ;u ] 7 x x ;u } - 2 - 1 K D^fyxfj|,74:f - h F A : 4 6 1 



^MJl5-4 2- (T -fe >l ir^r is ) -2- {3- [2- (1, 3-i> t K n-2H-^> X 4 5 ?"'/-i-2H 
'J > • ) - 3 - ( 3 - y >i * n 7 rc =. ;u ) - 3 - ir *r V "7° o ^ ; 4 >v ] "7 oc >i } x ^ ;i, ( y ^ f 7 5 
; ) T-b-r-— h FA: 546 
[ 0 0 2 9 ] 

ustefli i 6 

2 - ( 1 , 3 - ! J t K a -2 H — « > X 4 5 5^7-^-2-4 t» > ) - 1 - [3 - ( 1 , 2- S> t Ko^i/if * 
)7i_4]-J-(5-7;ito7i^^)^o^o-l l 3-^ 3 0 0 mg t 1, 1 >i * — ^ ^* 4 

5 f 7 — >i 2 OOrag^ To 1 7niLlc L „ 8 0°C TM 2 Bf WtJtJ* L <> jSJJ5*%«#8f^. 

rS ^ ^ Uyi*7A?nvF r v 7 -f — tc T If M L . ? a a * >i u - > ? ; — ^ (10: 1 > 

0 HfeS#<^2-(l, 3-S> t H n-2H-^> X 4 5 7 7- 'J ^>)-l-(3-7 ;i, 

tD7iz;i)-3-[3-(2-t^V-l, 3-x t i rV7>-l-^l)7izji]7n/0-l 1 3-x * 
>^#fc. (3 Omg . 9%) ESI : 4 4 5 

Hfltefll 1 7 

BUlE^JMJ 1 <7>7T/£ izm C . 1- (3, 5-x 7itn7xzi)-2-(i, 3-^ t K n -2H--<> X 
4 5 7 'J ^> ) -3- [3- (2, 2-x > * ^ -1 , 3-x ir ^ "t > -4- 4 ^ ) 7 x - ^ ] 7 n 

^> -1, 3-^ *y ^mtzo E S+ : 4 9 1 

[ 0 0 3 0 ] 
tftgfcfJl. GnRH^SttJSJ/EfFfflii*!!* 

*^BHft^#^GnRHS##^}jtftffl^, ft 1 p56iBK<?> 1. GnRHS#*JSKf^ffl 
iftUfcTrSlC^u. i 2 5 ] -d-T r p 6 -LHRH<^ t h GnRHS##^^^^^ 50% SSt £ iH ( IC50 
ft) tfflf^C tic ioTifiLto 

MIM 2 . Ex vivo binding a s s a y lc £ § ft SfQ JflL + jgj j^<7> pj £ 

9®i%<50Wi s t ar^tl'14 ^ -v h ( H * x 7. x >i is - ) ic . 0.5% Me t h y 1 c e 1 1 u r o s e (MC) Mmlz 

mm £ tz it mm l £ %g* ft t/ * 1 o nu/k^mrnxma^^trz. n^-imm&izmikL, 
itm^mrz* 

jflL vf ic im a <jo > ? ; — ^ fc^Jfl-* £ c ic Jc *) iia L , jiS^ <y -b 4 >■* -y 7 t - Ic T 
filRLfct^ifJ 1 t mmiz LT 125 l-D-Trp 6 -LHRH^^FI#^^lUSL/co glJ^fP^Lfc 

m ( m M) ^H-S L fc. 



N ic ^ t , 





fttftM l 

GnRH 

+ 1: fc,V//t FR / A\ 

-mlflfFm (A) 
IC50 (nM) 


it^m ifiL^igS(B) 

o n-K n n /rdt 

2 i^rfllil 


(B)/(A)* 
x 10 3 


My&m 2-20 


0.20 


1.14 


5.7 


^J6M 2-12 


0.15 


0.92 


6.1 


'MffiM 2-50 


0.12 


0.88 


7.3 


*S6#I 2-4 


0.17 


1.31 


7.7 


*Ks0!l 2-5 


0.10 


0.82 


8.2 


^JISW 2-3 


0.082 


0.71 


8.7 


*M^J 2-7 


0.19 


1.65 


8.7 


mmm 2-48 


0.22 


2.16 


9.8 


*M^J 4-5 


0.10 


1.04 


10.4 


*5§#!l 4-1 


0.093 


1.36 


14.6 


nmit&m i 


0.95 


1.49 


1.6 




0.97 


1.29 


1.3 




0.19 


0.04 


0.21 



ttmit&wt i : ftwxwt i izmmommm 4 0 

*f M^r* 2 : #ff;SciK 1 \z$tf&<D&mto 2 5 1 

Mmit^m 3 : ftfreiw i tieao*jis^ 239 



* : it^m<^M.^mm. (B) fcGnRH^SttJSi/EfFffl (A) <nVc~&7f^~? * 

£#flk:telt*GnRHSS#rata3!ltf>f'Fffl<7>3fe3 iis JflL ^ ^ '14 i: i n vitro<7>S## 

MM'[4lctfci¥ L . fa*^<7>W<r i: in v i t r o^f§#Iiatt^) it<7> M § vWfc^W 

ffl * * L . M lc Ml + -\ <7) ^ff ^ # JS L (B) / (A) <?> M h x *MS tl £: m 

^J^m*»SH^TS 5Ct fc* fit 18 3 ftfc. 

4f fFlfciSK 1 p 5 7<t> T 2 . GnRH^SfEJfiL*^ * N x a > i: J?, jxlftle tti" £ Mft ft ffl 
J fciefRS ft&^£^fl?v^T*f£HJHb£-^^in v i vole It -5 GnRHSS^fpJSfFffl %fF ffi 
Lfz. ^ mf] W 1$ ft ffl % * * o HHfJ2-/W7-n H 7 7 

]MJ3-l&^3-2li. le] S <o ^ Ste 0J 2-7 =k O t H£T & ftffl £ ^ L . 



mm] 

l&BH^^tJ, -fxi ^>-l, 3-^ ym^-i¥iz-)\^xmz^n Lfc*S*. 2-(l. 3-^ t K n- 
x > * ^ «b l^aP 3 tl § STli $ tl/c ^ > ■ -If >aSvMi * * 7 x > M * * £ ftn^ 

$l*s. t grtiitfgiii- £ v& « k * jut? *> * o ttz. ^mmt^mit. 



mm xmrn 

000006677 

19900810 



$^I**EH*I*BT2T@3il 1 

000006677 

20050401 



I^« + *EH*i*Hr2TI 3S1 1 -*f 

T 7\ f 7 



